The Var turbiditic system located in the Ligurian Sea (SE France) is an intermediate mud/sand-rich system. The particularity of the Var deep-sea fan is its single channel with abrupt bends and its asymmetric and hyper-developed levee on the right hand side: the Var Sedimentary Ridge. Long-term sediment accumulation on the Var Sedimentary Ridge makes this an ideal target for studying the link between onshore climate change and deep-sea turbidite stratigraphy. This paper focuses on the establishment of the first detailed stratigraphy of the levee, which is used to analyze the timing of overbank deposition throughout the last deglaciation. Main results indicate that high variability in turbidite frequencies and deposition rates along the Var Sedimentary Ridge are determined by two main parameters: 1) the progressive decrease of the levee height controlling the ability of turbidity currents to spill out from the channel onto the levee, and 2) climatic variations affecting the drainage basin, in particular changes in glacial condition since late Last Glacial Maximum to early Holocene. Compared to other deep-water areas, this study confirms the ability of turbiditic systems to record past climatic events on millennial timescales, and underlines the influence of European deglaciation on the observed decrease in turbidite activity in the Var canyon. The presence of a very narrow continental shelf and a single, large channel-levee system makes the Var Sedimentary Ridge a unique example of climate-controlled turbiditic accumulations.
Introduction
The turbidity currents responsible for levee deposition have been pictured as having episodic or continuous overspill that transfers sediment from the channel to the levees ([Chough and Hesse, 1977] , [Clark and Pickering, 1996] , [Clark et al., 1992] , [Hiscott et al., 1997] , [Normark et al., 1983] and Piper and Normark, 1983 D.J.W. Piper and W.R. Normark, Turbidite depositional patterns and flow characteristics, Navy submarine fan, California borderland, Sedimentology 30 (5) (1983) , pp. 681-694. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (120) [Piper and Normark, 1983] ). As the growth of a levee starts almost at the initiation of a turbidite system, it may consequently produce an almost continuous record of the dynamic of gravity flows.
Linkages between the dynamic of turbiditic systems and allocyclic factors such as climate and sea level changes have been long demonstrated in basins adjacent to continental margins. This is particularly true for turbidites deposited along both siliciclastic (e.g. [Bouma, 1982] and [Gibbs, 1981] ) and carbonate ([Dubar and Anthony, 1995] , [Glaser and Droxler, 1991] , [Jorry et al., 2010] and [Schlager et al., 1994] ) margins over the last few glacial cycles. Since the past few years, only a few studies have tested the large potential of turbiditic systems to study the impact of millennial timescale climatic/eustatic signals on geometry, partitioning, and stacking pattern of such deep-water sedimentary accumulations. drainage basin is dominated by black shales that provide easily erodable fine particles that 112 are transported in suspension (Mulder et al., 1998) . Mean annual fluvial discharge is 70 m 7 morphologies are not similar to the giant and classical deep-sea fans like the Mississippi and 168 the Amazone fans, or to the Rhône and El Ebro fans which have all been deposited in the 169 post-messinian Mediterranean basin (Savoye et al., 1993) . In contrast, the Var turbidite 170 system shows similarities with the Laurentian, Monterey, Celtic and Cap Ferret deep-sea 171 fans, in particular with respect to the development of large asymmetrical muddy levees and 172 erosional channels feeding sandy terminal lobes (Savoye et al., 1993) . The Var levee is 173 dominantly depositional and mainly records high-magnitude events able to spill over, which 174 have a strong control on the system architecture as they erode the channel-floor and 175 participate in the construction of the Var Sedimentary Ridge (Mas et al., 2010) .
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Stratigraphic framework of the VSR
179
The first stratigraphic framework of the VSR was established based on seismic data 180 (Savoye et al., 1993) . Seismic profiles have previously been used to illustrate the internal 181 organization of the VSR, allowing the identification of regional reflectors, the oldest being 
209
Younger Dryas, also occurred ~18-14.7 and ~12.5-11.5 cal ka BP, respectively (Hughen et 210 al., 2000; Alley et al., 2003; Weaver et al., 2003) .
212
Major climate fluctuations in the Mediterranean area are intimately connected to 213 changes in the thermohaline and atmospheric circulation patterns over the North Atlantic 214 (Cacho et al., 1999; Cacho et al., 2000; Sierro et al., 2005 
219
Seas (Heinrich, 1988; Bond et al., 1992; Grousset et al., 1993; Broecker, 1994; Elliot et al., 220 1998) . According to Bard et al. (2000) , we define in our study the Heinrich 1 (H1) as the 221 climatic episode ranging from 18.3 and 15.5 cal ka BP, and the H1 "stricto sensu" (H1ss) as time of Heinrich events, the prodigious amounts of fresh water added to the North Atlantic resulted in a decrease in sea surface temperature and salinity in the western Mediterranean
225
Sea (Kallel et al., 1997a; Kallel et al., 1997b; Cacho et al., 1999; Paterne et al., 1999; Cacho et al., 2000; Cacho et al., 2002; Sierro et al., 2005) .
228
The temporal and physical links between changes in temperature and sea level 229 during the last termination (T.I) remain controversial (Kienast et al., 2003; Weaver et al., 230 2003) . Regardless, there were clearly two short intervals of fast sea level change commonly 231 called meltwater pulse 1A and meltwater pulse 1B. During these events, sea level rose by 232 >40 and >11 mm/yr, respectively, these rates being higher than the average rate during T.I 233 (around 9.5 mm/yr) (Weaver et al., 2003 
293
and 180 yr) and by age interpolation between tie-points.
295
In order to understand the activity of the Var turbiditic system, we have identified and 
312
Deposition rates, sand thickness and turbidite frequencies were calculated for all the 313 cores using the age model. The upper 8-ka limit was chosen because of the larger number of 314 AMS datings >10 cal ka BP (Table 2 ) and because this study is predominantly focused on 
326
Inframillimeter to millimeter-thick silty laminae are identified in the upper two metres below 327 the sea floor and change downward to very fine sandy laminae. 
376
Although distances of tens of km separate cores KNI-22, KNI-23, ESSK08-CS05, and 377 ESSK08-CS13, they exhibit a common down-core stratigraphic pattern. Except for ESSK08-
378
CS05 which displays a small number of turbidites, sandy turbidites older than T.I are 379 numerous in the lower parts of the cores ( Figure 6 ). Intervening silty layers and intervals rich 380 in pelagic carbonates, which become more frequent up the core, separate the turbidites.
381
Based on a primary stratigraphy, it appears that, during T.I, the number of turbidites 
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The overall isotopic trend during T.I is expressed by a relatively gradual decrease in 
423
The turbidite frequency ranges from 0 to 18 turbidites per 500 years (turb.500yr 
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Millennial-scale iceberg discharges in the Irminger Basin during the last glacial 
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